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e Old World. Of course it is to be expected that Junipe-
W communis, which is indigenous in both Europe and Asia
#wellas North America, requires the same time to mature fruit
nall regions.  Fyniperus regida Sieb. & Zuce., of Japan,
Pparently also passes three seasons before arriving at matur-
ty; but it seems hardly likely that ali the species usually
dassed in this section, Oxycedrus, take so long before reach-
mg full develgpment. In the genus as a whole, probably a
irge proportion of the species ripen their fruits at the egd of
ﬂlf .fe?ond s€ason; and there are others, besides Juniperus
Virginiana, which mature their fruit in the same year in which
cu:;cls almost iqlpossible to determine these points with ac-
y from ordinary herbarium specimens as they are gener-
quiec:ltl)‘;,ct&i' fElrrlc.lt, iI; g}gking a Stuc'iy of the !ength of ti:ne.:'e-
Rebariumn ut l0 ifferent species to arrive at ma UI;; Vs
Bl a.erla shf)uld be Collectec} with special regard to
Cter; or, still better, the living plants should be

ed whenever possible.

R PraTe XXXIII, —Fructification of Juniperus communis L.
51 Male branch with flowers Fig. 2. Fema‘l{?‘bt‘inch, flowers and
"matt;reu il a1 0. Fruit, one year old. ¢. Fruit, two years old (May 25).

nt a}ltump. Fig. 3. Male flower, enlarged. Fig. 4. Scale_of
e flar esxtenpr YI€W enlarged. F ig. 5. Scale of male flower, interior
l"!!iug ‘ﬁa B 6. Female flower, enlarged. Fig. 7. Fruit one year after
"2y tr;n;vns‘erseli' divided, enlarged. Fig. 8. Fruit two years after flow-
"inlrmi ersesecnon' enlarged. F 1g. 9. Seed, two years from flowering,
U glands on the back, enlarged.
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tlopment of the embryo-sac in Acer rubrum.
DAVID M. MOTTIER. n

WITH PLATE XXXIV.

elopment of the embryo-sac of Acer
In itself nothing new or striking, but
. of comparative morphology it is not
‘Nterest.  This work represents only a part
Milar i“V*‘i‘Stigations to be made upon Vaf'l.OllS
I both related and widely separated families.
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Flowers of Acer rubrum in earlier stages of development
may be obtained in winter and early spring, by removing the
scales and fine silken hairs that enclose them in the bud
From buds taken in the latter part of March (the same condi-
tion may be found earlier), the ovules in the young female
flower were in the stage of development represented in fig.1.

In the apex of the nucellus will be found a cell much
larger than the other cells, and with more densely stained
contents. This is the mother-cell of the embryo-sac. At
the time work was begun upon this subject I was unable to
find flowers with younger ovules. The mother-cell, in al
probability, arises from a single hypodermal cell, butas
growth proceeds it soon becomes more deeply situated in the
nucellus by the multiplication of the epidermal cells by tan=
gential or periclinal divisions (fig. 2). A transverse section of
the nucellus in this stage of development is shown in hg.3
the larger central cell with large nucleus being the mother-
cell of the embryo-sac. This cell which has now elongated
considerably divides by a wall at right angles to its long
axis (fig. 4). The upper cell divides again in a similar man-
ner, so that there are three cells resulting from the mother:
cell (fig. 5). The lower one of these three now enlarges

gradually absorbing the two upper; its large nucleus S00% :c’r
vides, and the resulting nuclei move away from each of

toward opposite ends of the cell (fig. 5). The further b.eh”‘
ior of these nuclei is similar to that which obtamns if: :
known embryo-sacs of angiosperms. The embryo0-sac Com::c
ually increases in size at the expense of the USSUE of

nucellus immediately surrounding it. , lar end.
The mature embryo-sac is broad at the micropy f:icb 5
but narrows gradually toward the antipodal end, WHEE

: I
occupied by the small antipodal cells (fig: 8). Here, ‘bb

almost all plants, one sees a considerable varia
It may be

position of the endosperm nucleus. |
egg-apparatus (fig. 9), or more nearly mi
ends, but always imbedded in the layer .Of Pt
ing the interior of the sac, the central cavity of
occupied by one or more large vacuoles. HCTC' 3
the antipodal cells remain very small and their pres
be demonstrated only with considerable dnfﬁculty-h ait
soon absorbed after the embryo-sac 1S 'mat“fe' :ti(l’izali"“b‘
the time increasing rapidly in size, especially iffe

effected.
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Une case was observed in which the three antipodal cells
4y close together without cell-walls (fig. 10). In fig. 11, two
tked cells may be seen with large vacuoles. These ap-
pared to be undergoing disorganization.

Ihe process of development in the embryo-sac of Acer
ubrum is similar to that which takes place in few families of
wth monocotyledons and dicotyledons.?

It may be of interest to note that the pollen spores formed
i the anthers of female flowers (fig. 12), though never becom-
% functional, develop normally. They are, as far as obser-
falion goes, almost precisely like those of the functional male

€15 (fig. 13) with the two nuclei present which stain sim-
rly to those of the functional spores. They are, however,
Maller, one of the nuclei having a less definite membrane and

" Protoplasm consisting of a coarser reticulum, while the
"ioplasm of the functional pollen spores is of a more finely
®iculated structure (fig. 13).

I female flowers, when the ovule has reached the stage

o

brmwn n fig. 2, the four pollen spores have already been
0; the tetrads are, however, as yet enclosed by the wall
her-cell. Shortly after the flower opens these an-

m’tome

’hdt w.ith ’ . ;
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ey PLATE XXXIV.— Fig. 1, longitudinal section of young ovule;
Tio-sac mothe:r-qeltl with contents igdicatedg. X 375. FigF?- ssamcioﬂzﬂs:f
‘itegument on the right left off. X 75 FIE. 5

M‘;;egns of a similar stage. X §75. Fig. 4, e?:nls)ryo-sac mothgt:jggg
aﬂigerse wall. X 560, Fig. 5, embryo-sac mother-cell .d“tlnu.

X 360 .Fie lzrger, lower one with large nucleus and two d(xlstmc -
S 0. R 8- 9 embryo-sac with two nuclei travelling towar dop(ffos;he
= 4 farge 8 7, these nuclei have doubled and occupy the en “Fig. 8
Wty ot Vacuole OCCupying the cavity of the sac. X 375. Fig ®

‘mbr : X
Satug. en)’cﬁ;sac with surrounding cells of nucellus. X 279. Fig. 9, €88

S bving "PErm nycle ‘ vi ' ntipodal end, the
nag § "o Us near it. X . Big. 10, & ;

' S %‘i;eizw"hom definite walls o 5%(1).5 Fig.g 11, two annpogal ce;ils.

q"“&ia' ' Pollen spore stamen in female flower. X 375. ¥1§:




